This work contains of design of experiments to optimize the various control factors of a cold storage evaporator space inside the cold room, in other words the heat absorption by evaporator will be maximize to minimize the use of electrical energy to run the system. Here we have use cylindrical pin fin to maximize the heat absorption by evaporator. Taguchi orthogonal array have been used as a design of experiments. Three control factors with three levels of each have been chosen for analysis. In the evaporator space the heat absorbs by the evaporator and fins totally a convective heat transfer process. The control factors are Area of the evaporator with cylindrical pin fin(A), temperature difference of the evaporator space (dT), and relative humidity inside the cold room(RH). Different amount of heat gains in the cold room for different set of test runs have been taken as the output parameter. The objective of this work is to find out the optimum setting of the control factors or design parameters so as the heat absorb in the cold room by the evaporator will be maximum. The Taguchi regression analysis have been used as an optimization technique.
INTRODUCTION
Cold storages form the most important element for proper storage and distribution of vide variety of perishables like fruits, vegetables and fish or meat processing. India is the largest producer of fruits and second largest producer of vegetables in the world. In spite of that per capita availability of fruits and vegetables is quite low because of post harvest losses that account for about 25 to 30% of production. Besides, quality of a sizable quantity of products also deteriorates by the time it reaches the consumer. As India is the second largest producer (45,343,600 tonnes at 2015) of potato after China and largest producer of the ginger (702000 metric tonnes i.e. 34.6% of the world total) without these there are many kind of food commodities are produce in our country so demand for cold storages have been increasing rapidly over the past couple of decades so that food commodities can be uniformly supplied all through the year and food items are prevented from perishing. Besides the role of stabilizing market prices and evenly distributing both on demand basis and time basis, the cold storage industry provide other advantages and benefits to both the farmers and the consumers. The farmers get the opportunity to get a good return of their hard work. On the consumer sides they get the perishable commodities with lower fluctuation of price. Very little theoretical and experimental studies are being reported in the journal on the performance enhancement of cold storage. Energy crisis is one of the most important problems the world is facing nowadays. With the increase of cost of electrical energy operating cost of cold storage storing is increasing which forces the increased cost price of the commodities that are kept. So it is very important to make cold storage energy efficient or in the other words reduce its energy consumption. Thus the storage cost will eventually come down. In case of conduction we have to minimize the leakage of heat through wall but in convection maximum heat should be absorbed by refrigerant to create cooling uniformity thought out the evaporator space. If the desirable heat is not absorbed by tube or pipe refrigerant then temp of the refrigerated space will be increased, which not only hamper the quality of the product which has been stored there but reduces the overall performance of the plant. That's why a mathematical modelling is absolutely necessary to predict the performance. In this paper we have proposed a theoretical heat transfer model of convective heat transfer model development of a cold storage using Taguchi L9 orthogonal array. Area of the evaporator with fin (A), Temperature difference (dT), Relative Humidity (RH)are the basic variables and three ranges are taken each of them in the model development. A graphical interpretation from the model justifies the reality.
II. TAGUCHI METHODOLOGY
Our main objective in this project work is to optimize the different parameters so that the heat gain in the cold room will be minimum. It involves examining various combinations of input parameters and their effects on the response. In order to achieve this we need a proper strategy before actually going into test runs. In this problem there are 3 independent variables and each variable has 3 levels and hence from the Taguchi Orthogonal Array (OA) table L9 OA is best selected. Experiments have been carried out using Taguchi's L9 Orthogonal array experimental design which consists of 9 combinations of area, relative humidity and temperature difference. It considers three process parameters to be varied three discrete levels.
In the equation (1) number of unknown constant (i.e. β) is ten and in using Taguchi's L9 Orthogonal array experimental design which consists of 9 combinations of area, relative humidity and temperature difference so to form X as a 10*10 matrix, as a 10*1 matrix and Q as a 10*1 matrix we have taken a combination of area, relative humidity and temperature difference which does not match with any of combination of the L9 orthogonal array mentioned above.
As we are working on three level value of the factors and the first column of L18 orthogonal is of 2 level so have omit this and took a combination of next three column and we have chosen a combination which which does not match with any of combination of the L9 orthogonal array mentioned above. So the desired combination is, 
In the equation (2) X is a 10*10 matrix, is a 10*1 matrix and Q is a 10*1 matrix. By using the L9 Orthogonal array and its iteration terms we have to find out the betas( ) values.
Now there are nine test runs, so there will be nine values of Q and also nine equations. These equations are- 
Heat Calculation
In this study heat transfer from evaporating space to refrigerant (which are in tube or pipe) only being considered. The transfer heat evaporating space to refrigerant are calculated in terms of Area of the evaporator with fin(A), temperature difference (dT) & relative humidity RH) . Only convection heat transfer effect is being considered in this study. The Nusselt number depends on the geometrical shape of the heat sink and on the air flow. For natural convection on flat isothermal plate the formula is given in 
Cylindrical Pin-Fin
The configuration of the pin is shown in Figure 3 . The cross section is a 5 mm circle. This diameter was considered as a reference length scale.
If we consider "H" as the height of the cylinder, the surface area can easily calculated from the following formulas: Surface Area = Areas of top and bottom +Area of the side Surface Area = 2(Area of top) + (perimeter of top)* height Surface Area of cylindrical pin fin = [2π(
The calculated surface area was kept constant for all different fin morphologies. This ensured that the contact surface areas between fluid and fins were equal in all cases and the effect of fin morphology could be studied more easily. Also the height of the pin (H) were kept constant for the rectangular pin-fin too. This was impossible to do for the drop-shaped pin-fin due to practical matters. 
IV. RESULTS AND DISCUSSIONS
The regression equation developed is simulated in computer to find the effects of the control parameters on heat transfer rate within the considered ranges. This is done by varying one parameter at a time within its range and keeping other parameters constant at their mid-level values.
Effect Of Area Of The Evaporator On Heat
Transfer 
Effect Of Temperature Difference On Heat
Transfer RateThe values of A and RH remain constant. Enter the value for dT within the range 2 to 8, Start with 2.0, Keeping A=10.314 and RH=0.90 and incrementing the value of dT by 0.5, the corresponding values of Q are found by using a computer program data set the variation of dT with Q can be graphically represented as- Figure 6 : shows that heat absorption increase with temperature difference increase and at lower temperature difference it is more affected than the higher temperature difference.
Effect Of Relative Humidity On Heat
Transfer RateFirst, the values of A and dT remain constant. Enter the value for RH within the range 0.85 to 0.95, Start with 0.85 Keeping A=8.253 and dT=5 and incrementing the value of RH by 0.005, the corresponding values of Q are, By using a computer program data set the variation of RH with Q can be graphically represented as- 
V. CONCLUSION

